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Abstract Text - ABTX: 

Soluble nanosize particles which have a diameter of from 
0.5 to 3 nm, 

preferably from 1 to 2 nm, comprise platinum alone or 
platinum and other metals 

of the platinum group and are embedded in a protective 
colloid which comprises 

polymeric betaines and can be degraded by hydrolysis. The 

betaine is 

preferably a carbobetaine of the formula --N.sup.+ R.sup.l 
R. sup . 2 

— (--CH.sub.2 --).sub.n --CO. sub . 2 . sup . -, a phosphobetaine 
of the formula 

— N.sup.+ R.sub.l R.sub.2 — ( — CH.sub.2 — ).sub.n 
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— PO.sub.3 — or, preferably, 

a sulfobetaine of the formula — N.sup.+ R.sub.l R.sub.2 
-- ( — CH.sub.2 --) .sub.n 

— SO. sub. 3 — , where R.sup.l and R.sup.2 may, independently 
of one another, be 

identical or different and are alkyl radicals having from 1 
to 6 carbon atoms 

and n is 1, 2 or 3. Also described are a process for 
preparing the nanosize 

particles and catalysts produced therefrom and also their 
use for fuel cells. 



Brief Summary Text - BSTX: 

The invention relates to soluble nanosize particles which 
comprise platinum 

alone or platinum together with other metals of the 
platinum group and are 

stabilized by protective colloids, and also to a process 
for preparing them by 

the sol process, wherein the protective colloids consist 
completely or partly 

of polymers which bear side chains containing a 
sulfobetaine group and can be 

degraded by hydrolysis. The invention further relates to 
catalysts produced 

from the abovement ioned nanosize particles and to their use 
for electrodes of 
membrane fuel cells. 



Brief Summary Text - BSTX: 

The betaine group may consist of a carbobetaine, --N.sup.+ 
R. sup .1 R. sup . 2 

--(--CH.sub.2 --). sub.n --CO . sub . 2 . sup . - , a phosphobetaine, 
--N.sup.+ R.sub.l 

R.sub.2 --(--CH.sub.2 --). sub.n --P0. sub . 3 . sup . - or 
preferably a sulfobetaine , 

--N.sup.+ R.sub.l R.sub.2 --(--CH.sub.2 --). sub.n 
--SO . sub . 3 . sup . - , where 

R.sup.l and R.sup.2 are identical or different alkyl 

radicals having from 1 to 

6 carbon atoms and n is 1, 2 or 3. 



Claims Text - CLTX : 
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1. Nanosize particles which comprise platinum alone or 
platinum and other 

metals of the platinum group and are embedded in a 
protective colloid which 

comprises a polymer which bears side chains containing a 

sulf obetaine group and 

can be degraded by hydrolysis. 



Claims Text - CLTX: 

3. The nanosize particles as claimed in claim 1, which 
comprise at least one 

polymer which contains sulfobetaine groups and bears a side 
chain comprising an 

alkylene radical having from about 2 to 12 carbon atoms. 
Claims Text - CLTX: 

4. The nanosize particles as claimed in claim 1, wherein 
the betaine is a 

carbobetaine of the formula --N.sup.+ R.sup.l R.sup.2 
— ( — CH . sub .2 — ) . sub . n 

— CO. sub. 2 — , a phosphobetaine of the formula — N.sup.+ 
R.sub.l R.sub.2 

(--CH . sub . 2 --).sub.n --P0.sub.3 -- or a sulfobetaine of 

the formula 

— N.sup.+ R.sub.l R.sub.2 — ( — CH.sub.2 --) . sub . n 
— SO. sub. 3 --, where R.sub.l 

and R.sub.2 independently of one another, are identical or 
different and are 

alkyl radicals having from 1 to 6 carbon atoms and n is 1, 
2 or 3. 



Claims Text - CLTX: 

7. The nanosize particles as claimed in claim 1, wherein 
said polymer 

comprises a polymer comprising both monomers containing 
sulfobetaine groups and 

monomers selected from the group consisting of acrylic 
acid, acrylic esters, 

acrylamides, vinyl carboxylates, vinyl alkyl ethers, 
N-vinylpyridine, 

N-vinylpyrrolidone and N-vinylcarboxamides . 
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Claims Text - CLTX : 



8. A process for preparing the nanosize particles as 
claimed in claim 1, which 

comprises reacting a platinum compound alone or a platinum 
compound together 

with one or more compounds of metals selected from the 
group consisting of 

rhodium, ruthenium, iridium and palladium with a reducing 
agent in water or a 

solvent, wherein the reduction is carried out in the 
presence of a polymer 

which bears side chains containing a sulf obetaine group or 
said polymer is 

added to a sol after the reduction step. 
Claims Text - CLTX: 

17. The nanosize particles as claimed in claim 1, wherein 
the particles have 

diameters from 1 to 2 nm and which comprise at least one 
polymer which contains 

sulf obetaine groups and bears a side chain comprising 

alkylenie radicals having 

from about 2 to 4 carbon atoms. 



Claims Text - CLTX: 

18. The nanosize particles as claimed in claim 17, wherein 
the betaine is a 

sulf obetaine of the formula --N.sup.+ R.sub.l R.sub.2 
-- ( --CH . sub . 2 -- ) .sub.n 
— SO. sub. 3 — . 



Claims Text - CLTX: 

22. A process for producing catalysts useful in the 
production of fuel cells 

which comprises bringing a finely divided support into 
contact with a sol and 

said sol comprises nanosize particles which comprise 
platinum alone or platinum 

and other metals of the platinum group and are embedded in 
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a protective colloid 

which comprises a polymer which bears side chains 

containing a sulf obetaine 

group and can be degraded by hydrolysis. 
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Brief Summary Text - BSTX: 

The betaine group may consist of a carbobetaine, 
--.sup.. sym. N R.sup.l 

R.sup.2 --(--CH.sub.2 — ) .sub.n — CO . sub . 2 . sup . . crclbar . 
phosphobetaine, 

— N. sup.. sym. R.sup.l R.sup.2 — ( — CH.sub.2 — ). sub.n 
--PO. sub . 3 . sup . .crclbar. 

or, preferably, of a sulfobetaine --N. sup . . sym. R.sup.l 
R.sup.2 --(--CH.sub.2 

--) .sub.n --SO. sub . 3 . sup .. crclbar . , where R.sup.l and 
R.sup.2 are identical or 

different alkyl adicals of 1 to 6 carbon atoms and n is 
2 or 3. 



Detailed Description Text - DETX: 

of the initial solution from Example 6 (corresponds to 0 
g of Pd and 0 . 19 g 
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of Au, stabilized with polymeric sulf obetaine ) . Absorption 
is allowed to take 

place while rotating continuously. Drying takes place in a 
drying oven at 

110. degree. C. overnight. Washing with 4 1 of water for 
one day is followed 

by renewed drying in a drying oven at 110. degree. C. 
overnight. 4.8 g of 

potassium acetate are dissolved in 60 ml of water 
(corresponding to the water 

taken up by the carrier) and together added to the beads. 
Absorption is 

allowed to take place while rotating continuously. Drying 

takes place at 

110. degree. C. overnight. 



Detailed Description Text - DETX: 

60 g of Siliperl AF 125 are impregnated with 75 ml of the 
initial solution from 

Example 7 (corresponds to 0.63 g of Pd and 0.19 g of Au, 
stabilized with 

polymeric sulf obetaine ) . Absorption is allowed to take 
place while rotating 

continuously. Drying takes place in a drying oven at 
110. degree. C. 

overnight. Washing with 4 1 of water for one day is 
followed by renewed drying 

in a drying oven at 110. degree. C. overnight. 4.8 g of 
potassium acetate are 

dissolved in 60 ml of water (corresponding to the water 
taken up by the 

carrier) and together added to the beads. Absorption is 
allowed to take place 

while rotating continuously. Drying takes place at 
110. degree. C. overnight. 



Claims Text - CLTX: 

22. The nanoparticles as claimed in claim 1, wherein the 
betaine is. a 

carbobetaine of the formula — N. sup . . sym. R.sup.l R.sup.2 
(CH. sub. 2) .sub.n 

CO. sub. 2 . sup . . crclbar . , a phosphobetaine of the formula 
--N. sup . . sym. R. sup . 1 

R.sup.2 (CH. sub. 2) .sub.n PO . sub . 3 . sup .. crclbar . , or a 
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sulf obetaine of the 

formula --N. sup . . sym. R.sup.l R.sup.2 (CH. sub . 2 ) . sub . n 
SO . sub . 3 . sup . . crclbar . , 

where R.sup.l and R.sup.2 independently of one another is 
identical or 

different and are alkyl radicals of 1 to 6 carbon atoms, 
and n is 1, 2 or 3. 



Claims Text - CLTX: 

26. The nanoparticles as claimed in claim 22, wherein said 
betaine is a 
sulf obetaine . 
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